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a  b  s  t  r  a  c  t
INTRODUCTION:  Traumatic  Brain  Injury  (TBI) is a  major  cause  of death  and  disability  in our society,  we
present  the  ﬁrst  case  report  of  non-missile  penetrating  (NMP)  cranial  trauma  with  a machete  in  Mexico,
and  our  objective  by presenting  this  case  is to prove  the  usefulness  of  recently  proposed  algorithms  in
the treatment  of  NMP
PRESENTATION  OF  CASE:  We  present  the  case  of  a  47 year  old  woman  who  received  a machete  hit  to
the  right  side  of  her  head  during  an  assault.,  she  arrived  fully  conscious  to the  emergency  department
(ED),  computed  tomography  was performed  and based  on the  ﬁndings  of  this  study  and  in accordance  to
recently  proposed  algorithms  for managing  NMP  cranial  trauma  a craniotomy  was  performed,  at follow-
up  the patient  presented  wtih  minor  neurological  disability  in  the  form  of  left hemiparesis.
DISCUSSION:  Non-missile  penetrating  (NMP)  lesions  are  deﬁned  as having  an impact  velocity  of less  than
100 m/s,  causing  injury  by  laceration  and  maceration,  An algorithm  for  treating  NMP  cranial  trauma  has
been recently  published  in  the Journal  World  Neurosurgery  by  De  Holanda  et al.,  in  this  case  we  followed
the  algorithm  in  order  to  provide  best  care  available  for our  patient  with  good  results.
CONCLUSION:  The  use of current  algorithms  for managing  NMP  cranial  trauma  has  proved  to  be  very
useful  when  applied  on  this  particular  case.  GCS  on admission  is an  important  prognostic  factor  in  NMP
cranial  trauma.
©  2016  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).. Introduction
Traumatic Brain Injury (TBI) is a major cause of death and dis-
bility in our society, in Mexico, it is considered the third cause of
eath with a mortality index of 38.8 per 100,000 habitants and its
eak incidence is in males with an age range from 15 to 45 years
1].Case reports and case series of cranial injuries caused by
achetes have been reported in the literature, mainly in African
ountries, there is to date no case report or case series of a pene-
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reativecommons.org/licenses/by-nc-nd/4.0/).trating cranial injury inﬂicted with a machete in Mexico or in Latin
America to our knowledge [2–4].
The machete is a common and popular tool that is used for agri-
culture purposes in many tropical countries, including southeast
Mexico and most of Central America as well as parts of South Amer-
ica, it is often the weapon of choice for uprisings. For example, the
Boricua Popular Army are unofﬁcially called macheteros because of
the machete-wielding laborers of sugar cane ﬁelds of past Puerto
Rico [5].
Our objective by presenting this case report is to provide a clear
example of how managing unusual types of head trauma using cur-
rent algorithms presented in the literature for the management of
non-missile penetrating (NMP) cranial injuries provide an excel-
lent point of care [6] and that GCS at admission is an important
prognostic factor.
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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iig. 1. Machete inﬂicted wound to the right side of the head, penetrating up to the
ranium.
Presentation of this case report is in compliance with the CARE
Case Report) Guidelines [7].
. Case report
.1. HistoryWe  present the case of a 47 year old woman who presented
o the emergency department (ED) of our hospital in southeast
exico, family members revealed no relevant prior medical his-
ory, they reported a subject attacked her in her home premises
ig. 2. Skull CT images in bone and brain windows showing a depressed fracture in the
ntracerebral haematoma in the parietal lobe.PEN  ACCESS
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30 min  before presenting to the hospital in a suburban area of a 2
million habitant city, allegedly the attacker pushed the victim to the
ﬂoor and while she was on her knees performed a direct hit using
a machete to the right side of her head. A family member who wit-
nessed the assault reported immediate loss of consciousness after
the hit, with full recovery 3–4 min  later.
2.2. Examination
On initial examination the patient was fully conscious with a
Glasgow Coma Scale (GCS) of 14 points, disoriented, and with no
other neurological focal deﬁcit, a 15 cm long cutting wound was
observed on the right side of the head (Fig. 1) which extended all the
way through the skull, no depressed fractures were evident at pal-
pation, a computed axial tomography (CT) of the skull (Fig. 2) was
ordered immediately in which a depressed fracture in the frontal
and parietal bone, as well as a linear direct hit to the parenchyma
and an intracerebral hematoma in the parietal lobe were evident,
decision to perform a craniotomy was  taken, during his stay at the
ED the patient presented with deviation of the sight to the right
and deterioration of consciousness to GCS of 10.
2.3. Operation
After neurological status deterioration was observed in the
ED, we  decided to rush the patient into the operating room (OR)
for exploration and craniotomy, the incision was  performed by
extending the machete cut through the scalp to allow better visu-
alization for craniotomy, a linear skull fracture in concordance
with direction of the machete cut was observed, craniotomy was
performed, observing bone shrapnel fragments penetrating the
dura as well as a linear incision that went through the dura and
 frontal and parietal bone, as well as a linear direct hit to the parenchyma and an
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Fig. 3. Intraoperative photograph showing the craniectomy window using the same











Fig. 5. Algorithm of neurosurgical management of nonmissile penetrating cranial
lesions. AED, antiepileptic drug; NMP, nonmissile penetrating. “Reprinted from de
Holanda LF, Pereira BJA, Holanda RR, Neto JT, de Holanda CVM, Giudicissi Filho M, deFig. 4. Timeline of the most relevant data events of the case report.
nto the parenchyma aligned with the machete cut, bone shrapnel
ragments were removed and a U shaped dural incision per-
ormed, cerebral edema was evident after dural opening (Fig. 3), a
ebridement of bone fragments and pulped encephalic tissue was
erformed, and decompressive craniectomy was decided extend-
ng the bone ﬂap limits to the base of the skull. Scalp closure was
one in two steps with continuous vicryl suture in the subaponeu-
otic tissue and nylon suture in the skin..4. Postoperative outcome
Patient was maintained under propofol sedation during 24 h
n the intensive care unit (ICU), sedation was removed and neuro-Oliveira NRC, de Oliveira JG, Neurosurgical Management of Nonmissile Penetrating
Cranial Lesions, World Neurosurgery (2016), doi: 10.1016/j.wneu.2016.03.015, with
permission from Elsevier.
logical examination revealed a left side hemiparesis with 4/5 force
using the Medical Research Council (MRC) Scale, patient was  taken
out of ventilator support successfully and spent 2 more days under
supervision by the attending neurosurgeons, the patient received
antibiotics covering gram positive, gram negative and anaerobic
bacteria, as well as phenytoin as antiepileptic drug. At 1 week follow
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p the patient persisted with left hemiparesis. The patient is cur-
ently receiving physical therapy and is awaiting for cranioplasty.
imeline of the most relevant events is depicted on Fig. 4.
. Discussion
In southeast Mexico, the main economic activities are oil extrac-
ion and agriculture, machetes are a useful tool utilized in both
ctivities. However it is very strange that it is utilized as a weapon
irectly to the head, since the amount of force necessary to inﬂict
igniﬁcant damage must be a lot more than in other parts of the
ody due to the presence of the skull, we performed a survey among
 operating room nurses with a combined 83 year experience and
one recalled a similar case in which the machete penetrated the
kull and damaged the parenchyma directly. Non-missile pene-
rating (NMP) lesions are deﬁned as having an impact velocity of
ess than 100 m/s, causing injury by laceration and maceration [8],
hich is what our patient presented with the laceration from the
achete hit extending all the way down to the parenchyma.
An algorithm for treating NMP  cranial trauma has been recently
ublished in the Journal World Neurosurgery by De Holanda et al.,
n this case we followed the algorithm in order to provide best care
vailable for our patient, proving that in this particular case the
lgorithm was useful and provided an invaluable tool to manage
n uncommon type of TBI. (Fig. 5) [6].
One of the most important prognostic factor in NMPs as well as
n other types of TBIs is the GCS at admission. This was  observed in
ne of the largest case series of NMP  in which those patients with
CS 15 at admission, showed satisfactory developments, whereas
mong those with GCS < 15 two died [6]. In our case this was accu-
ate since the deterioration of GCS happened in the ER and that
llowed the multidisciplinary team to take quick actions in order to
nsure patient survival with minimal neurological consequences.
. Conclusions
Penetrating traumatic brain injury with melee weapons is not as
ommon in our country as it is in other countries such as Nigeria or
amaica, since according to our search, this is the ﬁrst report of such
ype of trauma in Mexico, the use of current proposed workﬂows for
anaging NMP  cranial trauma have proved to be very useful when
pplied on this particular case. GCS on admission proves again its
mportance as a prognostic factor in NMP  cranial trauma.
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